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(57) ABSTRACT 

The present invention provides an iron type golf club set of 
n (11: an integer equal to or more than three) numbers of iron 
type golf clubs having different head loft angles, wherein the 
head comprises a face plate, and a head main body provided 
with a face receiving portion supporting a peripheral edge 
portion of the face plate around an opening portion, the face 
plate has one thin portion having the smallest thickness and 
at least one thick portion having a larger thickness than the 
thin portion, in a free de?ection area in which a back surface 
faces to the opening portion, and in a standard state, a 
horizontal distance Xi along a hitting face between a face 
center and a center of ?gure of the thin portion satis?es the 
following conditions (1) and (2): 

X1 <Xn. (2) 

15 Claims, 11 Drawing Sheets 
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IRON TYPE GOLF CLUB SET 

This Nonprovisional application claims priority under 35 
U.S.C. § 119(a) on Patent Application No(s). 2002-355602 
?led in JAPAN on Dec. 6, 2002, the entire contents of Which 
are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an iron type golf club set 

Which can obtain the longest carry in each number of irons 
While maintaining a durability. 

2. Description of the Related Art 
For example, Japanese Unexamined Patent Publication 

No. 2001-29523 discloses, as shoWn in FIG. 12, an iron type 
head “a” constituted by a face plate “b” forming a main 
portion hitting a ball, and a head main body “c” supporting 
the face plate “b”. The face plate “b” is formed by using a 
metal material, having a small speci?c gravity, such as 
titanium or titanium alloy, and the head main body “c” is 
formed by using a metal material, having a greater speci?c 
gravity than the face plate “b”, such as stainless steel. The 
head main body “c” is provided, for example, With an 
opening portion 0, and is provided With a face receiving 
portion supporting a peripheral edge portion of the face plate 
“b” around the opening portion 0. Accordingly, a free 
de?ecting area “d” Which is not supported to the head main 
body “c” is formed in a center portion of the face plate “b”. 

The head “a” has a loW position of center of gravity and 
a large depth of center of gravity. Accordingly, the head 
reduces a probability of miss shot, and a beginner can easily 
hit a ball With the head. In this case, a plurality of iron type 
golf clubs are normally brought together and used as a set. 
The respective clubs in the set are different in a shaft length, 
a loft angle, a lie angle and the like. In particular, the shaft 
length is greater and the lie angle is smaller, in accordance 
With the club in the smaller number having the smaller loft 
angle. In accordance With the property of the club, a normal 
armature golfer tends to hit the ball on a toe side of a hitting 
face in accordance With the club in the smaller number, and 
inversely tends to hit the ball on a heel side of the hitting face 
in accordance With the club in the larger number. 
As a result of researches of the present inventors, the 

conventional head includes a head in Which a sWeet spot is 
set in conformity With a hitting position of an armature 
golfer. HoWever, in order to obtain the longest carry in each 
number of the iron, it is necessary to effectively position a 
thin portion “d1” having a good repulsion against the ball at 
the hitting point of the golfer. 

SUMMARY OF THE INVENTION 

The present invention is made by taking the above prob 
lems into consideration, and a main object of the present 
invention is to provide an iron type golf club set Which can 
obtain the longest carry in each number of irons While 
maintaining a durability, on the basis of a structure that a 
center of ?gure of a thin portion having the smallest thick 
ness and formed in a free de?ection area of a face plate is 
moved close to a ball hitting position of an average golfer in 
correspondence to the number of the iron. 

In accordance With the present invention, there is pro 
vided an iron type golf club of n (n: an integer equal to or 
more than three) numbers of iron type golf clubs having 
different head loft angles, Wherein 
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2 
the head comprises a face plate, and a head main body 

provided With a face receiving portion supporting a periph 
eral edge portion of the face plate around an opening 
portion, 

the face plate has one thin portion having the smallest 
thickness and at least one thick portion having a larger 
thickness than the thin portion, in a free de?ection area in 
Which a back surface faces to the opening portion, and 

in a standard state Where the head is mounted on a 
horiZontal plane by a speci?ed lie angle and loft angle, a 
horiZontal distance Xi along a hitting face betWeen a face 
center and a center of ?gure of the thin portion (in this case, 
the horiZontal distance Xi is negative in the case Where the 
center of ?gure exists on a toe side rather than the face 
center, and is positive in the case Where the center of ?gure 
exists on a heel side. Further, reference symbol i is a natural 
number of 1 to n and is given in a sequential order from the 
club having the smallest loft angle in the set) satis?es the 
folloWing conditions (1) and (2): 

X1 2X22 . . . éXn; and (1) 

X1 <Xn. (2) 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a front vieW shoWing an embodiment of an iron 
type golf club in accordance With the present invention, and 
FIG. 1B is a perspective vieW of the iron type golf club as 
seen from its back surface from Which a face plate is 
detached; 

FIG. 2A is a front vieW shoWing an embodiment of an iron 
type golf club in accordance With the present invention, and 
FIG. 2B is a perspective vieW of the iron type golf club as 
seen from its back surface from Which a face plate is 

detached; 
FIG. 3A is a front vieW shoWing another embodiment of 

an iron type golf club in accordance With the present 
invention, and FIG. 3B is a perspective vieW of the iron type 
golf club as seen from its back surface from Which a face 
plate is detached; 

FIG. 4 is an exploded perspective vieW of a head shoWing 
an embodiment in accordance With the present invention; 

FIG. 5A is an end vieW taken along line AiA in FIG. 2A, 
and FIG. 5B is an end vieW taken along line BiB in FIG. 
2A; 

FIG. 6 is a diagram of a head for describing a face center; 
FIG. 7 is a front vieW shoWing each of long, middle and 

short iron heads in Which a center line of a face Width is 
aligned; 

FIG. 8A is a front vieW shoWing another embodiment of 
an iron type golf club, and FIG. 8B is a perspective vieW of 
the iron type golf club as seen from its back surface from 
Which a face plate is detached; 

FIG. 9A is a front vieW shoWing another embodiment of 
an iron type golf club, and FIG. 9B is a perspective vieW of 
the iron type golf club as seen from its back surface from 
Which a face plate is detached; 

FIG. 10A is a front vieW shoWing another embodiment of 
an iron type golf club, and FIG. 10B is a perspective vieW 
of the iron type golf club as seen from its back surface from 
Which a face plate is detached; 

FIG. 11 is an end vieW taken along line CiC in FIG. 9A; 
and 

FIG. 12 is a cross sectional vieW of a conventional head. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

Description Will be given below of an embodiment in 
accordance With the present invention With reference to the 
accompanying drawings. 

FIGS. 1A and 1B shoW a third iron (loft angle: 20°) as an 
iron type golf club, FIGS. 2A and 2B shoW a sixth iron (loft 
angle: 29°) and FIGS. 3A and 3B shoW a pitching Wedge 
(loft angle: 45°), respectively. Each of FIGS. 1A, 2A and 3A 
is a front vieW of a standard state Where a head is grounded 
on a horizontal plane in accordance With speci?ed lie angle 
and loft angle, and each of FIGS. 1B, 2B and 3B shoWs a 
perspective vieW of the head as seen from its back surface 
side from Which a face plate 2A constituting a head 2 is 
detached. 
An iron golf club set (hereinafter, simply referred to as a 

“set” in some cases) 1 in accordance With the present 
embodiment is constituted by n numbers (n: an integer equal 
to or more than three) of iron type golf clubs (hereinafter, 
simply referred to as a “club”) 3a, 3b . . . having different loft 

angles of the heads 2a, 2b. . . . 

For example, in the set 1, the minimum loft angle is set 
betWeen 10° and 25°, and the maximum loft angle is set 
betWeen 45° and 60°. It is preferable that the loft angle is 
changed by 3° to 10° betWeen the adjacent number of iron 
clubs. Further, the total number of the clubs included in the 
set 1 is at least three, preferably set equal to or more ?ve, 
more preferably set equal to or more than seven, and still 
more preferably set to seven to ten. In accordance With a 

concrete embodiment, there are a half set constituted by 
irons in odd numbers or even numbers (for example, in the 
case of the third iron, the iron means numeric value “3”), a 
set including seven irons comprising third to ninth irons, and 
a set obtained by adding one or more of a pitching Wedge 
(PW), an approach Wedge (AW) or a sand Wedge (SW) to the 
above set. The set 1 in accordance With the present embodi 
ment is constituted by ten clubs obtained by adding three 
strong and sturdy irons PW, AW and SW to the third to ninth 
irons. In accordance With the customs, a shaft S attached to 
the head 2 is gradually shortened in accordance With an 
increase in the loft angle. 

Each of the heads 2 included in the set 1 in accordance 
With the present embodiment is constituted by a face plate 
2A made of a metal material, and a head main body 2B made 
of a different metal material from the face plate 2A, as 
shoWn in FIG. 4. The head main body 2B has an opening 
portion O, and is provided With a face receiving portion 9 
supporting a peripheral edge portion E of the face plate 2 in 
a portion around the opening portion O. 

The face plate 2A is formed in a plate shape constituting 
a main portion of a hitting face F in the present embodiment, 
and is formed in an approximately long sideWays rectangu 
lar shape having an outer peripheral surface 7 including an 
end surface 711 in a side of a top portion, an end surface 7b 
in a side of a sole portion, an end surface 70 in a side of a 
toe portion and an end surface 7d in a side of a heel. In this 
case, it goes Without saying that a pro?le shape of the face 
plate 2A can be modi?ed variously in addition to the 
illustrated shape. Further, in the face plate 2A, the peripheral 
edge portion E is supported to the head main body 2B. The 
peripheral edge portion E of the face plate 2A includes the 
outer peripheral surface 7, and a back surface edge portion 
8 (shoWn by a virtual line in FIG. 4) forming a small Width 
from the outer peripheral surface 7. 

Further, the face plate 2A preferably employs a metal 
material, for example, having a smaller speci?c gravity than 
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4 
that of the head main body 2B, for example, titanium alloy. 
The Weight: of the head can be distributed more in the 
peripheral portion of the hitting face F by forming the face 
plate 2A With the metal material having the smaller speci?c 
gravity than that of the head main body 2B. This serves for 
increasing the sWeet area. For example, as shoWn in FIG. 6, 
a plurality of face lines 15 constituted by narroW grooves 
extending in the toe and heel direction are provided on the 
hitting face F. 
The head main body 2B includes: a top portion 10 

forming a head upper portion; a sole portion 11 forming a 
head bottom portion; a toe portion 12 connecting betWeen 
the top portion 10 and the sole portion 11 on a side of a 
leading end of the head; a neck portion 13 connecting 
betWeen the top portion 10 and the heel portion 11 on a side 
of the heel of the head; and a tubular hosel 14 extending to 
an upper side from the neck portion 13 and into Which the 
shaft S is inserted. 

Further, the head main body 2B is provided With the 
opening portion O Which is surrounded by the top portion 
10, the toe portion 12, the sole portion 11 and the neck 
portion 13 and penetrates backWard and forWard. The face 
receiving portion 9 is provided in the periphery of the 
opening portion O. The face receiving portion 9 is illustrated 
as a stepped structure including an inner peripheral surface 
portion 9a facing to the outer peripheral surface 7 of the face 
plate 2A, and a support surface portion 9b folded at a rear 
end of the inner peripheral surface portion 9a and facing to 
the back surface edge portion 8 of the face plate 2A. The face 
receiving portion 9 is continuously formed in a ring shape 
around the opening portion O. 
The peripheral edge portion E of the face plate 2A and the 

face receiving portion 9 of the head main body 2B are ?rmly 
?xed to each other by ?xing means such as adhesion, 
caulking, press ?tting or screWing. Accordingly, the face 
plate 2A is structured such that the peripheral edge portion 
E can be supported by the head main body 2B so as to be 
restrained, and the portion in Which the back surface faces 
to the opening portion O can be secured as a free de?ection 
area 6 Which can be de?ected Without being restrained by the 
head main body 2A at a time of hitting the ball. 

The free de?ection area 6 is constituted to include one thin 
portion 4 having the smallest thickness t1, and at least one 
thick portion 5 having a larger thickness than the thin portion 
4. The thin portion 4 tends to be comparatively de?ected at 
a time of hitting the ball, and serves for improving a 
repulsion performance of the head by extension. On the 
other hand, the thick portion 5 inhibits the de?ecting gen 
erated at a time of hitting the ball, and prevents the durability 
from being deteriorated. In other Words, it is possible to 
prevent the durability from being deteriorated While improv 
ing the repulsion performance by providing the thin portion 
4 and the thick portion 5 on the free de?ection area 6 of the 
face plate 2A. 
The thickness t1 of the thin portion 4 is not particularly 

limited, hoWever, is preferably set betWeen 1.0 and 3.0 mm, 
and more preferably betWeen 1.2 and 2.0 mm. The thin 
portion 4 improves the repulsion property of the head; 
hoWever, When the thickness t1 is smaller than 1.0 mm, the 
strength is short and there is a tendency of deteriorating the 
durability of the face plate 2A. On the contrary, When the 
thickness t1 exceeds 3.0 mm, there is a tendency that an 
effect of improving the repulsion performance is reduced. In 
the present embodiment, the thin portion 4 has an approxi 
mately uniform thickness of 2.0 mm. 
The thickness t2 of the thick portion 5 is not particularly 

limited, hoWever, is preferably set betWeen 2.0 and 4.0 mm, 
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and more preferably between 2.0 and 3.0 mm. When the 
thickness t2 is smaller than 2.0 mm, it is hard to increase the 
strength of the face plate 2B Which is lowered by the thin 
portion 4. On the contrary, When the thickness t2 exceeds 4.0 
mm, the rigidity of the face plate 2B is excessively 
increased, and the thickness is not preferable in vieW of the 
repulsion performance. 

The difference (t2-t1) betWeen the thickness t2 of the 
thick portion 5 and the thickness t1 of the thin portion 4 is 
preferably set betWeen 0.2 and 1.5 mm, and more preferably 
betWeen 0.5 and 1.0 mm. Accordingly, the repulsion prop 
erty and the durability of the free de?ection area 6 can be 
improved With good balance. In the present embodiment, the 
thickness t2 of the thick portion 5 is approximately uniform 
thickness of 3.0 mm. Further, the thick portion 5 is con 
nected to the peripheral edge portion E of the face plate 2A, 
and has the same thickness as that of the peripheral edge 
portion E. 

Further, it is desirable that the thin portion 4 occupies 15 
to 70% of the free de?ection area 6, and more preferably 30 
to 60% thereof. When the thin portion 4 is less than 15% of 
the free de?ection area 6, the improvement of the repulsion 
performance is loW. On the contrary, When the thin portion 
4 exceeds 70% thereof, the durability of the face plate 2A 
tends to be loWered. In this case, this rate is determined on 
the basis of the area projected on the hitting face F. 

The ball tends to be hit on the toe side of the hitting face 
F in accordance With the smaller number club 311 in Which 
the loft angle is smaller, and the ball tends to be hit on the 
heel side of the hitting face F in accordance With the larger 
number club 30 in Which the loft angle is larger, as described 
above. In order to obtain the longest carry in each of the 
clubs 3a, 3b . . . , it is preferable to set the center Z of ?gure 

of the thin portion 4 in correspondence to the change in the 
ball hitting position. Accordingly, the ball hitting position of 
the golfer is close to the center of ?gure of the thin portion 
4 having good repulsion, and it is possible to effectively 
de?ect the thin portion 4 of the face plate 2A at a time of 
hitting the ball. This serves for obtaining the long carry. 

In particular, in the standard state Where the head 2 is 
mounted on the horizontal plane at the speci?ed lie angle 
and loft angle, a horizontal distance Xi along the hitting face 
F betWeen a face center FC and the center Z of ?gure of the 
thin portion 4 satis?es the folloWing conditions (1) and (2): 

X1 <Xn. (2) 

In this case, the horizontal distance Xi is expressed as a 
negative value in the case Where the center Z of ?gure exists 
on the toe side rather than the face center FC, and is 
expressed as a positive value in the case Where the center Z 
of ?gure exists on the heel side rather than the face center 
FC. Further, reference symbol i denotes a natural number of 
1 to n Which is given from the club having the smallest loft 
angle in the set in a sequential order. 

The center Z of ?gure of the thin portion 4 can be 
geometrically determined from the pro?le shape of the thin 
portion 4 Which is projected on the hitting face F. Further, 
the face center FC passes through a middle of an end 152 on 
a side of the toe of the face line 15 and an end 15h on a side 
of the heel, as shoWn in FIG. 6, and is set as a middle point 
betWeen nodal points P1 and P2 Which a center line Y in a 
vertical direction along the hitting face F respectively cross 
to an upper edge and a loWer edge of the hitting face F. In 
this case, FIG. 6 shoWs a state Where the loft angle is set to 
00 and the face line 15 is set horizontal. 
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In general, the iron type golf club set can be virtually 

sectioned into three groups in correspondence to the loft 
angle. Calling the club from the group having the small 
number, these clubs are called as a long iron, a middle iron 
and a short iron. Further, the change in the ball hitting 
position is signi?cantly different betWeen the groups. In the 
set 1 in accordance With the present invention, in accordance 
With a preferable aspect, the horizontal distance Xi is 
substantially the same in each of the groups of the long irons, 
middle irons and short irons. On the other hand, comparing 
the respective groups With one another, the horizontal dis 
tance Xi is set to be different. In other Words, three or more 
kinds of horizontal distances Xi are included in the set 1 
(tWo or more inequality signs “<” are included in the 
condition (1)). 

Further, giving a concrete example, the horizontal dis 
tances X1 to X3 of the third to ?fth irons (i:1 to 3), the 
horizontal distances X4 to X7 of the sixth to ninth irons (i:4 
to 7), and the horizontal distances X8 to X10 of the PW, AW 
and SW (i:8 to 10) are changed in stages as folloWs: 

In this case, in FIG. 7, the respective heads 2a to 20 are 
shoWn in line With aligning the center line Y. 

For example, in the long iron having the head in Which the 
loft angle is equal to or less than 28°, such as the third to ?fth 
irons, the thin portion 4 is formed on the side of the toe of 
the free de?ection area 6, and the thick portion 5 is formed 
on the side of the heel, respectively, as shoWn in FIGS. 1A 
and 1B. Accordingly, in the long iron, the center Z of ?gure 
of the thin portion 4 can be moved close to the toe side. A 
boundary portion K betWeen the thin portion 4 and the thick 
portion 5 is an inclined line, for example, Which is inclined 
to the heel side from the side of the top portion toWard the 
side of the sole portion. Accordingly, there is sectioned the 
approximately trapezoidal thin portion 4 in Which a length 
Wb on the side of the sole portion is larger than a length Wa 
on the side of the top portion. The thin portion 4 can secure 
the area Which is larger on the side of the sole portion. 

In the long iron, the horizontal distance Xi is preferably 
set betWeen —5 and 0 mm, and more preferably betWeen —3 
and 0 mm. When the horizontal distance Xi is smaller than 
—5 mm, the center Z of ?gure tends to be close to the toe side 
rather than an actual ball hitting position. On the contrary, 
When the horizontal distance Xi is larger than 0 mm, the 
center Z of ?gure tends to be close to the heel side rather 
than the actual ball hitting position. Accordingly, a general 
distance betWeen the ball hitting position and the center Z of 
?gure is increased. 

In the middle iron having the head in Which the loft angle 
is larger than 28° and equal to or less than 41°, such as the 
sixth to ninth irons, the thin portion 4 is formed approxi 
mately in the center of the free de?ection area 6, as shoWn 
in FIGS. 2A and 2B. Further, the thick portion 52 on the toe 
side and the thick portion 5h on the heel side are formed, for 
example, on both sides of the thin portion 4. As described 
above, the thick portion 5 may be provided in tWo positions. 
The head 2 can set the center Z of ?gure of the thin portion 
4 closer to the heel side in comparison With the long iron. 

In the middle iron, the horizontal distance Xi is preferably 
set betWeen —3 and +3 mm, and more preferably betWeen —1 
and +1 mm. When the horizontal distance Xi is smaller than 
—3 mm, the center Z of ?gure tends to be close to the toe side 
rather than the actual ball hitting position. On the contrary, 
When the horizontal distance Xi is larger than +3 mm, the 
center Z of ?gure tends to be close to the heel side rather 
than the actual ball hitting position. 
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Further, in the short iron having the head in Which the loft 
angle is larger than 410, for example, the pitching Wedge to 
the sand Wedge, the thin portion 4 is formed on the heel side 
from the center of the free de?ection area 6, as shoWn in 
FIGS. 3A and 3B, and the thick portion 5 is formed on the 
toe side of the thin portion 4. Accordingly, it is possible to 
easily set the center Z of ?gure of the thin portion 4 further 
closer to the heel side in comparison With the middle iron. 

In the short iron, the horizontal distance Xi is preferably 
set betWeen 0 and +5 mm, and more preferably betWeen 0 
and +3 mm. When the horizontal distance Xi is smaller than 
0 mm, the center Z of ?gure tends to be close to the toe side 
rather than the actual ball hitting position. On the contrary, 
When the horizontal distance Xi is larger than +5 mm, the 
center Z of ?gure tends to be close to the heel side rather 
than the actual ball hitting position. 

In this case, in each of the heads 2, the center Z of ?gure 
of the thin portion 4 can be easily arranged at a desired 
position by changing the pro?le shape. Further, the number 
of the iron included in each of the long, middle and short 
iron groups is not limited to the above aspect, and can be 
variously determined. 

The iron type golf club 3 is used in most cases for hitting 
a ball directly placed on the grass. Accordingly, the hitting 
position of the ball is set close to the sole of the hitting face 
F, that is, at a comparatively loW position. In the head 2 in 
accordance With the present embodiment, the Wide thin 
portion 4 is formed in the vicinity of the actual ball hitting 
position by making the length Wb on the side of the sole 
portion of the thin portion 4 larger than the length Wa on the 
side of the top portion. Accordingly, it is possible to more 
effectively de?ect the thin portion 4. This serves for obtain 
ing the further long carry. In vieW of this, a ratio (Wb/Wa) 
of the thin portion 4 is preferably set betWeen 1.0 and 4.5, 
and more preferably betWeen 1.5 and 3.0. 

Further, in the standard state, it is desirable that a hori 
zontal distance Si along the hitting face F betWeen the face 
center FC and the sWeet spot SS satis?es the folloWing 
conditions (3) and (4): 

The sWeet spot SS is a foot of a normal line N draWn from 
the center of gravity G of the head to the hitting face F, as 
shoWn in FIG. 5A. Further, the horizontal distance Si is set 
negative in the case Where the sWeet spot SS exists on the 
side close to the toe rather than the face center FC, and is set 
positive in the case Where the sWeet spot SS exists on the 
side close to the heel rather than the face center FC. Further, 
reference symbol i is 1 to n, Which is given in a sequential 
order from the club having the smallest loft angle in the set. 

It is possible to set the ball hitting position of the average 
golfer close to not only the center Z of ?gure of the thin 
portion 4 having the good repulsion property but also the 
sWeet spot SS being deemed to have the good ball hitting 
directionality, by satisfying the conditions (3) and (4). 

Accordingly, it is possible to obtain the long carry While 
increasing the directionality of the hit ball. Further, it is 
preferable to change the horizontal distance Si at least 
betWeen the respective groups comprising the long, middle 
and the short iron groups, in the same manner as that of the 
horizontal distance Xi. 

In the present embodiment, the sWeet spot SS is provided 
so as to be substantially coincided With the center Z of ?gure 
of the thin portion 4. In this case, the structure is not limited 
to the above aspect. For example, it is preferable that a 
horizontal distance I betWeen the center Z of ?gure of the 
thin portion 4 and the sWeet spot SS is set, for example, 
Within 2 mm, more preferably Within 1 mm. The sWeet spot 
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8 
SS can be set to a desired position by suitably adjusting the 
position of the center of gravity G of the head, and the center 
of gravity G of the head can be suitably set in accordance 
With a head Weight distribution design. 

Further, for example, as shoWn in FIGS. 1A and 1B, in the 
long iron, the thin portion 4 is provided on the toe side and 
the thick portion 5 is provided on the heel side, respectively. 
In this case, the center of gravity of the head tends to be close 
to the heel side, and the distance betWeen the center of ?gure 
of the thin portion 4 and the sWeet spot SS tends to be large 
by extension. The head 2 in accordance With the present 
embodiment is structured, for example, such that a Weight 
member 16 having a greater speci?c gravity than that of the 
head main body 2B is attached to the toe side in the long 
iron, and is attached to the heel side in the short iron. 
Accordingly, it is possible to make the distance betWeen the 
center Z of ?gure and the sWeet spot SS small. Further, in 
addition to the Way of attaching the Weight member 16, the 
structure may be made, for example, such that the sole Width 
and the sole thickness are made different between the toe 
side and the heel side. 

Further, in each of the heads 2, as shoWn in FIG. 5A, it is 
desirable that a depth Li of center of gravity corresponding 
to the distance betWeen the center of gravity G of the head 
and the sWeet spot SS satis?es the folloWing conditions (5) 
and (6): 

L12... Li; . . . ELn; and (5) 

In this case, i 1 to n, and is attached in a sequential order 
from the club having the smallest loft angle in the set. 

In general, the head having the large depth Li of center of 
gravity tends to hit the ball higher. In the present embodi 
ment, the ball is easily hit high by setting the depth of center 
of gravity of the head in the loW number to be large, and an 
improvement of the long carry can be intended. Further, it is 
possible to prevent the ball from being hit signi?cantly high 
by setting the depth of center of gravity of the head having 
the small loft angle to be relatively small, Whereby it is 
possible to increase a controllability. 

In the long iron, the depth Li of center of gravity is 
desirably betWeen 3.5 and 8.0 mm, and more preferably 
betWeen 4.0 and 6.0 mm. Further, in the middle iron, the 
depth Li of center of gravity is desirably betWeen 2.0 and 6.0 
mm, and more preferably betWeen 3.0 and 4.5 mm. Further, 
in the short iron, the depth Li of center of gravity is desirably 
betWeen 1.0 and 3 .0 mm, and more preferably betWeen 0 and 
1.5 mm. 

In FIGS. 8A and 8B to 10A to 10B, there is shoWn another 
embodiment in accordance With the present invention. FIGS. 
8A and 8B shoW a long iron, FIGS. 9A and 9B shoW a 
middle iron and FIGS. 10A and 10B shoW a short iron, 
respectively. In the draWings, FIGS. 8A, 9A and 10A are 
front vieWs of a head in a standard state, and FIGS. 8B, 9B 
and 10B are perspective vieWs of the head as seen from its 
back surface from Which the face plate is detached. This 
embodiment is different from the above embodiment in a 
point that the thick portion 5 of the face plate 2A is not 
connected to the peripheral edge portion E but is separated 
from the peripheral edge portion E. In accordance With the 
above aspect, the thin portion 4 annularly surrounds the free 
de?ection area 6. Accordingly, the free de?ection area 6 can 
be more effectively de?ected at a time of hitting the ball, and 
serves for obtaining the further longer carry. 



US 7,235,023 B2 
9 

EXAMPLES 

A comparative test Was applied to an iron type golf club 
set having the speci?cation shown in Table 1. A common 

10 
betWeen 10 and 15). A result is obtained by an average of 
?fty samples. 
(Strength Test) 
The 1000 times ball hitting tests Were performed in all the 

Specl?canon of_each of the Clubs 15 as follows: 5 clubs by using a sWing robot, and an amount of depression 
Face Plat? T1'6A1'4Y on the hitting face Was measured. The hitting conditions and 

getad nlrarntgodty: 1st‘grrgless stee1l1)(SUS630) the like are as fO11OWS_ 
n1re eng 0 cu un1:1nc _ 

Third iron: 39.0 Head Speed' 40 m/S 

Fourth iron: 38.5 10 Golf ball: “MXFRI Hl-BRID” manufactured by Sumitomo 
Fifth iron: 38.0 Rubber Industries, Ltd. 
Sixth iron: 37.5 E 1 t. _ 
Seventh iron: 37.0 Va ua lon' 

Eighth iron: 36.5 Amount of depression less than 0.1 mm: OK 

ggg?glsrosn' 36'0 15 Amount of depression equal to or more than 0.1 mm: NG 
AW_ 35 5 Further, in this example, the clubs are divided rnto the 
SW_' 355 long rron havrng the loft angle betWeen 20° and 26°, the 
C 't t' f t t f 11 middle iron having the loft angle betWeen 29° and 40°, and 
on en S 0 es are as O OWS' 20 the short iron having the loft angle betWeen 45° and 56°. ln 

(Ball Hitting Test) each the groups, the horizontal distances. Xi are uniform, 
The carry in all the clubs Was measured. Testers are hoWever the horizontal distances Xi in each of the groups are 

constituted by ten right-handed golfers (having handicaps different. Results of test are shoWn in Table 1. 

TABLE 1 

Group 

Long iron Middle iron Short iron 
Loft angle (deg) 

20 23 26 29 32 36 40 45 51 56 

Number of iron 
(engraved mark No. of head) 

#3 #4 #5 #6 #7 #8 #9 PW AW SW 

Example 1 Depth of center of gravity Li 5 5 5 4.5 4.5 4.5 4.5 4 4 4 

(mm) 
Horizontal distance Si (mm) —2 —2 —2 0 0 0 0 2 2 2 
Horizontal distance Xi (mm) —2 —2 —2 0 0 0 0 2 2 2 
Thickness t2 of thick portion 3 3 3 3 3 3 3 3 3 3 

(mm) 
Thickness t1 of thin portion 2 2 2 2 2 2 2 2 2 2 

(mm) 
Average carry (m) 182 174 164 156 145 132 117 102 95 86 
Strength evaluation OK OK OK OK OK OK OK OK OK OK 

Example 2 Depth of gravity Li (mm) 4 4 4 4 4 4 4 4 4 4 
Horizontal distance Si (mm) —2 —2 —2 0 0 0 0 2 2 2 
Horizontal distance Xi (mm) —2 —2 —2 0 0 0 0 2 2 2 
Thickness t2 of thick portion 3 3 3 3 3 3 3 3 3 3 

(mm) 
Thickness t1 of thin portion 2 2 2 2 2 2 2 2 2 2 

(mm) 
Average carry (m) 180 172 162 154 143 130 115 100 93 84 
Strength evaluation OK OK OK OK OK OK OK OK OK OK 

Comparative Depth of center of gravity Li 4 4 4 4 4 4 4 4 4 4 
Example 1 (mm) 

Horizontal distance Si (mm) 0 0 0 0 0 0 0 0 0 0 
Horizontal distance Xi (mm) 0 0 0 0 0 0 0 0 0 0 
Thickness of face plate (mm) 3 3 3 3 3 3 3 3 3 3 
Average carry (m) 177 169 159 151 140 128 113 98 91 81 
Strength evaluation OK OK OK OK OK OK OK OK OK OK 

Comparative Depth of center of gravity Li 5 5 5 4.5 4.5 4.5 4 5 4 4 4 
Example 2 (mm) 

Horizontal distance Si (mm) —2 —2 —2 0 0 0 0 2 2 2 
Horizontal distance Xi (mm) —2 —2 —2 0 0 0 0 2 2 2 
Thickness of face plate (mm) 2 2 2 2 2 2 2 2 2 2 
Average carry (m) 183 175 165 156 145 132 117 102 94 85 
Strength evaluation NG NG NG NG NG NG OK OK OK OK 

Comparative Depth of gravity Li (mm) 5 5 5 4.5 4.5 4.5 4.5 4 4 4 
Example 3 Horizontal distance Si (mm) —2 —2 —2 0 0 0 0 2 2 2 

Horizontal distance Xi (mm) —2 —2 —2 0 0 0 0 2 2 2 
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TABLE l-continued 

Group 

Long iron Middle iron Short iron 
Loft angle (deg) 

20 23 26 29 32 36 40 45 51 56 
Number of iron 

(engraved mark No. of head) 

#3 #4 #5 #6 #7 #8 #9 PW AW SW 

Thickness of face plate (mm) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Average carry (m) 181 173 163 152 142 130 116 101 92 82 
Strength evaluation NG NG OK OK OK OK OK OK OK OK 

Comparative Depth of center of gravity Li 5 5 5 4.5 4.5 4.5 4.5 4 4 4 
Example 4 (mm) 

Horizontal distance Si (mm) —2 —2 —2 0 0 0 0 2 2 2 
Horizontal distance Xi (mm) 0 0 0 0 0 0 0 0 0 0 
Thickness t2 of thick portion 3 3 3 3 3 3 3 3 3 3 

(mm) 
Thickness t1 of thin portion 2 2 2 2 2 2 2 2 2 2 

(mm) 
Average carry (m) 178 170 160 154 143 131 116 99 90 81 
Strength evaluation OK OK OK OK OK OK OK OK OK OK 

25 In Comparative Example 1, the thickness of the free 
de?ection area of the face plate is all large 3.0 mm. Accord 
ingly, Comparative Example 1 has an excellent strength, 
however, has a deteriorated repulsion property and a short 
carry. On the contrary, in Comparative Example 2, since the 
thickness of the free de?ection area is all small 2.0 mm, 
Comparative Example 2 has an improved repulsion property 
and a long carry, however, has a deteriorated durability. 

Comparative Example 3 in which the thickness of the free 
de?ection area is set to 2.5 mm in all the area exhibits an 

intermediate performance between Comparative Example 1 
and Comparative Example 2 in view of the carry. However, 
the strength is short in the long iron by which a high head 
speed can be obtained. Further, in Comparative Example 4, 
a sufficient distance can be obtained in the middle iron, 
however, an improvement of carry is hardly seen in the long 
and middle irons. 

In comparison with these comparative examples, in accor 
dance with the sets of Example 1 and Example 2, the long 
carry can be obtained in all the number of the irons while 
keeping the strength. In other words, it is possible to con?rm 
an advantage of the present invention. 
As described above, in accordance with the present inven 

tion, it is possible to provide the iron type golf club set which 
can obtain the longest carry in each of the irons while 
keeping the durability, by optimally changing the position of 
the center of ?gure of the thin portion provided in the free 
de?ection area of the face plate in accordance with the 
number of the irons. Further, in the case of optimally 
changing the sweet spot and the depth of center of gravity in 
accordance with the number of the iron, it is possible to 
further increase the carry. 

What is claimed is: 
1. An iron type golf club set of n (n: an integer equal to 

or more than three) numbers of iron type golf clubs having 
di?‘erent head loft angles, wherein the set comprises 

at least one long iron having the head with the loft angle 
of not more than 28 degrees, 

at least one middle iron having the head with the loft angle 
being larger than 28 degrees and equal to or less than 
41 degrees and 

at least one short iron having the head with the loft angle 
of not less than 41 degrees, 

each head comprises a face plate having a hitting face on 
its front, and a head main body provided with a face 
receiving portion supporting a peripheral edge portion 
of the face plate around an opening portion, 

each face plate has one thin portion having the smallest 
thickness and at least one thick portion having a larger 
thickness than the thin portion, in a free de?ection area 
in which a back surface of the face plate faces to the 
opening portion, 

each head of the long iron and short iron comprises a 
weight member having a speci?c gravity greater than 
that of each head main body, 

the weight member of the long iron is attached to a toe 
side of the head main body, 

the weight member of the short iron is attached to a heel 
side of the head main body, and 

in a standard state where the head is mounted on a 
horizontal plane by a speci?ed lie angle and loft angle, 
a horizontal distance Xi along the hitting face between 
a face center and a center of ?gure of the thin portion 
satis?es the following conditions (1) to (2): 

30 

35 

40 

45 

wherein 
the horizontal distance Xi is negative in the case where 

the center of ?gure exists on the toe side relative to 
the face center, and is positive in the case where the 
center of ?gure exists on the heel side relative to the 
face center, 

and 
60 . . 

the reference symbol 1 1s a natural number of 1 to n and 
is given in a sequential order from the club having 
the smallest loft angle in the set. 

2. The iron type golf club set according to claim 1, 
65 wherein 

a depth Li (i is a natural number of 1 to n, and is attached 
in a sequential order from the club having the smallest 
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loft angle in the set) of center of gravity corresponding 
to a distance betWeen the center of gravity of the head 
and 

a sWeet spot, Which is a foot of a normal line draWn from 
the center of gravity of the head to the hitting face, 
satis?es the following conditions (5) and (6): 

L1; . . . 2L2? . . . ELn; and (5) 

3. The iron type golf club set according to claim 1, 
Wherein the thin portion occupies 15 to 70% of the free 
de?ection area. 

4. The iron type golf club set according to claim 1, 
Wherein 

the thickness of the thin portion is betWeen 1.2 and 2.0 
mm: 

the thickness of the thick portion is betWeen 2.0 and 4.0 
mm, and 

the difference betWeen the thickness of the thick portion 
and the thickness of the thin portion is betWeen 0.2 and 
1.5 mm. 

5. The iron type golf club set according to claim 1, 
Wherein the thin portion is formed in an approximately 
trapezoidal shape in Which a horizontal length Wb on a side 
of a sole portion of the head is longer than a horizontal 
length Wa on a side of a top portion of the head. 

6. The iron type golf club set according to claim 1, 
Wherein 

the thin portion is formed in an approximately trapezoidal 
shape in Which a horizontal length Wb on a side of a 
sole portion of the head is longer than a horizontal 
length Wa on a side of a top portion of the head, and 

a ratio (Wb/Wa) of the lengths is betWeen 1.0 and 4.5. 
7. The iron type golf club set according to claim 1, 

Wherein the set comprises: 
at least one long iron having the head With the loft angle 

of not more than 28 degrees and the horizontal distance 
Xi of from —5 to 0 mm; 

at least one middle iron having the head With the loft angle 
being larger than 28 degrees and equal to or less than 
41 degrees and the horizontal distance Xi of from —3 to 
3 mm; and 

at least one short iron having the head With the loft angle 
of not less than 41 degrees and the horizontal distance 
Xi of from 0 to 5 mm. 

8. The iron type golf club set according to claim 7, 
Wherein 

the horizontal distance Xi of the middle iron is larger than 
that of the long iron, and 

the horizontal distance Xi of the short iron is larger than 
that of the middle iron. 

9. The iron type golf club set according to claim 1, 
Wherein a sWeet spot, Which is a foot of a normal line draWn 
from the center of gravity of the head to the hitting face, is 
provided so as to be substantially coincided With the center 
of ?gure of the thin portion in each head. 

10. The iron type golf club set according to claim 1, 
Wherein a sWeet spot, Which is a foot of a normal line draWn 
from the center of gravity of the head to the hitting face, is 
provided in the thin portion in each head. 

11. The iron type golf club set according to claim 1, 
Wherein a horizontal distance betWeen the center of ?gure of 
the thin portion and a sWeet spot, Which is a foot of a normal 
line draWn from the center of gravity of the head to the 
hitting face, is set Within 2 mm. 

14 
12. The iron type golf club set according to claim 1, 

Wherein 
the head of the long iron has one thin portion being 

formed on the side of the toe of the free de?ection area 
5 and one thick portion being formed on the side of the 

heel, 
the head of the middle iron has one thin portion being 

formed approximately in the center of the free de?ec 
tion area and tWo thick portions being formed on both 
sides of the thin portion, and 

the head of the short iron has one thin portion being 
formed on the heel side from the center of the free 
de?ection area and one thick portion being formed on 
the toe side of the thin portion. 

13. The iron type golf club set according to claim 1, 
Wherein 

a horizontal distance Si along the hitting face betWeen the 
face center and a sWeet spot Which is a foot of a normal 
line draWn from the center of gravity of the head to the 
hitting face satis?es the folloWing conditions (3) to (4): 

(3) 

20 

25 Wherein 

the horizontal distance Si is negative in the case Where 
the sWeet spot exists on a toe side relative to the face 
center, and is positive in the case Where the sWeet 
spot exists on a heel side relative to the face center. 

14. An iron type golf club set of n (n: an integer equal to 
or more than three) numbers of iron type golf clubs having 
different head loft angles, Wherein 

each head comprises a face plate having a hitting face on 
its front, and a head main body provided With a face 
receiving portion supporting a peripheral edge portion 
of the face plate around an opening portion, 

the face plate has one thin portion having the smallest 
thickness and at least one thick portion having a larger 
thickness than the thin portion, in a free de?ection area 
in Which a back surface of the face plate faces to the 
opening portion, 

the thin portion is formed in an approximately trapezoidal 
shape in Which a horizontal length Wb on a side of a 
sole portion of the head is longer than a horizontal 
length Wa on a side of a top portion of the head, and 

in a standard state Where the head is mounted on a 
horizontal plane by a speci?ed lie angle and loft angle, 
a horizontal distance Xi along the hitting face betWeen 
a face center and a center of ?gure of the thin portion 
satis?es the folloWing conditions (1) and (2): 

30 
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X1 2X22 . . . éXn; and (1) 

55 _ 

wherein 
the horizontal distance Xi is negative in the case Where 

the center of ?gure exists on a toe side relative to the 
face center, and is positive in the case Where the 
center of ?gure exists on a heel side relative to the 
face center, and further 

the reference symbol i is a natural number of 1 to n and 
is given in a sequential order from the club having 
the smallest loft angle in the set. 

15. An iron type golf club set of n (n: an integer equal to 
or more than three) numbers of iron type golf clubs having 
different head loft angles, Wherein 

60 
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each head comprises a face plate having a hitting face on in Which a back surface of the face plate faces to the 
its front, and a head main body provided With a face opening portion, and 
receiving portion supporting a peripheral edge portion the thin portion is formed in an approximately trapeZoidal 
of the face plate around an Opening portion, shape in Which a horiZontal length Wb on a side of a 

5 sole portion of the head is longer than a horizontal the face plate has one thin portion having the smallest 
thickness and at least one thick portion having a larger 
thickness than the thin portion, in a free de?ection area * * * * * 

length Wa on a side of a top portion of the head. 


